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Abstract of JP2002033265 
PROBLEM TO BE SOLVED: To provide a 
charged particle beam lithography method by 
which such a stage moving speed that can 
prevent the occurrence of writing errors can be 
prevented in a charged particle beam 
lithography system. SOLUTION: In the 
charged particle beam lithography method, in 
which pattern writing is performed on a sample 
placed on a stage by performing shot 
exposure, by using a plurality of kinds of 
charged particle beams having different beam 
shapes, the stage is moved continuously in the 
prescribed direction at a fixed moving speed 
by each frame region which varies depending 
upon the deflected width of the main deflected 
beam of a charged particle beam, and at the 
same time, the frame area is divided into small 
regions having arbitrary widths. At shot 
exposure according to a lithography pattern by 
each small region, the settling time required for 
shaping the beam is compared with the 
settling time required for positioning shorts, 
and the larger settling time is found as the 
writing time per shot, Then the drawing time 
required for each small region is found from 
the drawing time and shot distribution and the 
moving speed of the stage is decided, based 
on the drawing time. 
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e;o»f^ SrWJW-r S»J»*H* fc Sr^T U 
tffE1H««***. 

«ie«»± Sr new m tr- A©i«iniir-A 

hrtoJBi#a»li«flBlt LT, ItrEfBi 
#»»ili«MicS<3*lKrE/h««^SB 2»a»HftlB«: 
*HJU Se>fcmEJB2#a»B«rlBlwS^#^^-^ 

ffi®^. litiE^^-^frsa^iiis^Swtsrwati- 

fc *<**i1-*tt#* l l-E««)*«^- 
*jE*^-^&Bfi£#ftK-K&£"?* 

id, 

iJE*^~^IMto^^ftS«>fc»* 

WE 7 u-A«HgEfeft*©«^»#JUfc/J^«*wfc«J:, 

fc-rs&pgfc, 

IME->9 2/ h^^ — ^«)^*4:fifFEJBi#jSllliS^MJ: 



Srgffi-T t £*rr 5 - fc «r»»4:i-S»f«tf-A 

sjtupf m * u mi- saw fc . 
SfcWffi-ra&Krfc, 

*fc»v>»»aK«rWE^^-^o»llii«Stft 
1£t ZStfe fc Sr*** - fc fc 1" 2) 3 ICE* 

-A^«rfcic^tt, «-7U'-Affi«crfc^ijE^ , r- 

-?;o»»5Sft*WJ»i-5^*^^o^5AfeEftL^ 

b ? >^ttwfc^9 v hffi«*»^>* b y >^tf 
fc-r^^pgfc> 

9. fflE/h«*-fc^»2»^Hi*IB«rllffli-saK 
fc. 

WE2#»«i®«rnBlca^#, WE^^— ^»»3i««r 
^WI-^S^fc^^^^n^y^^E^Lfc^vt 0 ^- 

9 *5Ifl4E««E#o 

fc, 

mE«2»aH«*wfc«<5*#»-y h««0>sf§3# 
$r n mi- * m fc , 

^^yh^^fcic, ttE»3#«SHi*IH4:«y 

«^^mi-^©Ptfc> 

HE^^y h®«rfc^mLfc^^-^o^n»»« 
act, *t>»y»«a**:iwE^y*-s^»»»«fc** 
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[JftnottftttRH] 
[0 0 0 1 1 

So 

[0 0 0 2l 

So 

I0 0 0 3] WMMh HBR«-atfU"fT!?MaWc 
iotMShftLS l ©Rtt/^-^f^ttiB* 

L4lttttf4bftv\ RWv^-^-^fcttBT 5 - 
^^8Eftj@etc*5V>r«:, £IM0*AlttJMIik0R 

U4rtixtf4bi", t©B, &n<o®&&mmn. am 

[0 0 0 4] roj:54*ft-C^SJxfc}8iii7 f -^ 
Sr»B-fS« 

[0005] ±cmi»a a ctt. y u~ a««£»b+ 

£-£5, iot, 71/- A««+tC3£aSilS^^-> 
<0«Bl$lffl (tf-^ttE, »*«r*lPfCWa/<*-> 

fi-c4itntf4e>4v\ 

[0 0 0 6] 7U-A«Wfcfi**Jia»^B 



§B¥ 1 - 1 5 2 7 2 6 > 7 l/-A«W:flffi 

ii5/^-y©18B8lti5/a y hG>¥*9tt4B8Hc* 

ffi«*}tB^SR^»»E«*^B4»B«FWm*rs 
- 2 4 3 5 2 0 o *>*V>tt, y W~ AflMSSrBr 

t#v^ny^««o»B«IBI«r*ft. 

s * & r. <D«&Bi$IBri»jr ufctt y v- Jffi 

2-5 4 0 6^9) c 
[0 0 0 7] 

¥1-15 2 7 2 6-#^«^«pHV1 --2 4 3 5 20* 

tt, r*>*tti-ct>Av\P. JIBWLS ly/*-**/**- 

tt4<^^-^««^»^i9*«*sfffci-« Q HR 
* - v Sr»Bi- * -KHU £ 9 « v >}g 
B^raSr^Sti-So ±oT±Br-o©«*#ifcl::j;0 

»31d5^^-^#»igflE^a«-c#4< 4oT»B*9 

[0 0 0 8] «§H¥2-S4 0 6«^«lO^7— 

ISHds^T 1 — ^»»lciitt-C#4<49, *W*9 
[0 0 0 9] ±^6^JSt-fil^> 

[0 0 10] 

«ti-S*«if-A3t**i:, IBB^-^tcS^*, It! 



-3- 



fefcttEaS 2 #X JSWSfflicg^ *^-stofHHI* 
loo 1 1] ::-c, ±B*«r-A*BfflliLT 

[0 0 12] &fc> *»Woflr«lf-A»iB*ifett, * 

[0 0 13] ^(D^y^a-^MHi 
««\ Aoi«fii-tr-Aoffli«!iB"«fc**7u 

s/b^-yrtl^ if— vjsWWcsW-** 

h y >?tifffl *y h&Bft h y >?mm t <o 



[0 0 1 4] *5BWOwixbO»«^J:iitt, 7U— A 
$ bl^^AftatwWSS^Vg y b 
5 t #-C* So 

tools] b— 7 A***©»iM"S 1 * 

9»-y k©M 
[0 0 l 6] 

[«ncDHtt^tB] BIT. BB5.Sr#JRL*a*fe* #38 

[0 0 17] Bll*3j:tflB2tt, *3tlfc©*«fc*5»a 
if- ^IS1j^B"C^ ^ ^ * * * lc}fi® $ ti * ^ 

*"f, CADi/*T^ll££9ffr££*U *r**bffl* 
^n^^tt^^-^-^ 2«T r -^^ffitf*«3-C 

[0 0 18] 01i^-rJ:5t^ »Bf r -^4tt« : fif 
-AtlV^fA 8 «f ©Kftf* -f ^ 9 ^<Diei&gB 5 Id 
t&^^ti^o »*fi^titzmmy<9->y t -9^ cpu 
6Xt;giJj4(iifcHS^-^7 f =--^«:^tr, tf- 
AriBR-BWft^ay KH»-^»iiaFii*. 

7 -e fe m^- if- a* i i^»B«#m s ft 
So Wh. m^bf-^^tr-^^ if-AffiBx tf- 

5 0 E2tc^i-J:5i-, T**rt»*-A#3S©«**f- 
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too l 9] ®3I4. *«93<&3llfco#f6fc«*£9J- 

[0 0 2 0] WPfS 1 0 rttCtt, ^^-^BlHlK 1 3 

r-^l 2±lc«g£*x£ 0 2<0#lMfctll4 
if — Wft «rM v 14\z£*) mfeZti 

So 

[0 0 2 1] mi l©±fctt«*tf-AJfe**2 0# 

i, £«wvX2 2~2 6, -fyy^y^mu^s 

K lf-A^»prSfflaiIftl«3 2, *-A**ffi0>±fll 

rsjtr-^<irS]«3 3, tr— AjfeaEffl^BUBia^— ^Hift 

«3 4*5itflf-AjjWT-/^ir3 5, 3 6 
$£ft£o ±fflfRj^-A<Sfp]SS3 3ldJ:t)Ff^^I 5 J(irp] 

H> H«ftlf-AiBia«3 4lcJ:9^7-f--^Krt-C 

3Effl«lfc«3 2, XtflT-Aj*»T 3 5, 3 6 

[0 0 2 2] pf*dl»lf-Aj&Sa^tr-A»Bi*«T 

offl&ffiB«:S*.T** 9 * 9 T—'<** «r»R 
U j^H0*+7*#^**£fi!rt-*o rcoi:^(CL 

2«r-*l*fIfc»WljWliLft^6, LSIfy^i 

1 2^JR^lJ^tfi^1-^*^i-^^y7 p ^S)t, 
|0 0 2 3) *W=l-9 (CPU) 4 0iCtt« 

4 l AICLS io»Hf f -^*»«*ixXt^. 
[0 0 2 4] Efttt#4 1 A^&K^mSftfcHMIi^- 



m rtic^^-v^*y ^-^y^r* 421c 

-i$ftlc&ffl$ixSo 9 4 2K&*ft£ixfc 

^4 3&<fcU^®&EfW7^-^4 4(C t fc9#^£ 
5, bW>fifcS!»K7-f'<4 6, £{WQ«K5^4 7 
[0 0 2 5]IWf-^^4 3(i, 
/<ft3 5, 3 6 <Dm*&trt£\C£ 9 tf-A»(Mffir*tt 

r co tr- J^ft? 5 - * £ tr-^ K?^f^4 6 (cat 
So e-Ariffl!»K5-f^4 614. *¥*2 0©lf-A 
•+ife"5HE>HH^« 3 2 i!igfte^flrRl«#Sra ^ > 

j: 9 tr- * o^mzmw-r s . 

[00 26]^, »®(iSx-^f f ^-^4 4-ei4± 
127 u— AWtff 5 — * lcS<5t vc*:/7 w -/v KflXfcB 

^4 7icSb*ts. ±«rpi»K7>f^4 7*»fe 

bH> rWci9«^lf-AI4»«^*^ r 7-f-/V'Ktt 
Bfc{M£S&*i«. Sfbl:. Wttlr-^T^-^ 
4 4 -CttMflAVjfeiEOs V h n-/v»*#36££*u 
ro5«*^BJfl|R|« K7>f /<4 8 {C&fcftSo 
NBAS K 7 <f '< 4 8 bHfift fcf- Affi^lS 3 4 \zm 
tetoVHMMW&bti* rtiJc<t!9^7 r 7^-^Kfe 

[0027] 04, 05 14, B*^-*i8Iifflfc2E»S 

(C, Jg|B$*tSLS I f-y^««0^-i/f4, 

- A tr- a<o f-ixfifRifflSr^o«S:co7 u- 

AB« (7 1/-A®«l-7l/^®«N) IC^SJ^^X 
*^7-<-/V'KifeWC7U-iK«**tt©^^- 

[0 0 2 8] ±3$co«J:5^f f -^^XS^gT^* 
H^»H7 f -^*7U-A««rttcfEfi^»4 1 Ad> 

H^OISB ^ « r <D 7> 7- - ir U 

M^d5^Dx.6>HSo -oO7U-iv«ltt<0»®^»Ti- 
^r-v f »47U-A«Sli(Djg^MSi:i:t)lc, 



[0 0 2 9] LS If y^S^^-^fi^S^S 

[0030] (^r-^ibiiSSt^fe i ) *1\ W 

[0031] z<o^mm<Dmm^»^^T-^(omm^ 

iritis 5/ h^SISwirlc, tf-A$7fc 
^fflt^it^SrtTV\ ^n*^#v^^ri/3 v MS® 

[0032] £jlt. *mm<oi&m\z&zx : T-v®®M 

ffl® tttS £^-f 0 ~C 5 o 

[0033] a) *1\ (si) -e, 

I^5 7l/-Af«N f (DWmW. (Nf = l) t, 1 
(Na=0) £IS;£-f5o 

[0 0 3 4] b) *7-yZf2 (S2) "C, 7U-A{|« 
N f £^&fro 

[0 0 3 5] c) (S3) *C\ /J>^#Mte£ 

[0 0 3 6] d) ^7 5/^4 (S4) -C, 

[0 0 3 7] e) ^y-Vfb (S5) "C, /hWBLN 



(♦I) -CRV\ aot, ±/HI«0«LNa*ff|-t?t) 
fi<, £fcPJ-"C*<TfcftV\, LI, L2, 

Lx, L«3»/J^H*«l-«S-r«. t^WWI 

[0 0 3 8] f) 7fyy6 (S6) /h««LNa 
\zW-tZ> s r-*$:k*)1£~t. BPt>BI»^P4:«LNa J: 
9/h«*N a 

[0 0 3 9] g) ^V?! (S7) -C, /J^WELNa 
©IB«l*IBtNa«:Wffii-6. :^^ry/7(:o^t 

[004 0] i8^)7o*-f-\"- H^-f^ it 
1\ X^y-fl 1 (S7 1) "C, /MI#N a rt-CCD*g 

rtWr, E»>a^^«Nt, #J;tWe#if 
-Awat«i:5t 5WTb r. =A^if-*©j£^lc: 
S1-*«MBT b t £ e-A<4fitf>&£l$ffiT s 

[0 04 1] ftfc:, XTVfl 2 (S 7 2) "C, HB<0 
j£JBtr-AO^a y Hc5i-5»HI*KISr. MAX (T 
br, Ts) o** 9 Wh. *-j*im\ZEt 

3®fi (1? h y V^) RfWT b r fc If-AOtftfKfcSfc. 

^f-ixov^ y HcB-f-6»H«PlB«r, MAX (T 
bt, T s) co^;J:^*fe5o 

[0 0 4 2] EP^> If— A©i/a y M:RUtt, tf- 
AOttB»Sttf-^^»* s ra^*<TLT^3 9, V 

J: 5 id, p|#o*IB*rif-A»RrfcfcJt«lU ±9* 

Jt*OT»IBO««*^FaSfc tt» 0 

[0 0 4 3] TEa±9/h« 
ScN a ^Offili^Ffl t N a SrtfJ»+5o 

[0 04 4] tNa=Nr*MAX (Tbr, Ts) + 
N t *MAX (Tb t, Ts) 

jeK*wft«w*iai©aiaK»uT, if-A*»ic»i- 

[0 0 4 5] St5, i6CIo-C7r-^ilS^ 
[0 0 4 6] h) X?yfB (S8) Ttt, /WWtNa 
o««"C4Wixtf, ^fy^9 (S9) -C, /J^HCoH 
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*ftAP«rRO/J^*OH*ftjfi'C*>6 (P + LNa) ICR 
£-f5o n o Lt, *^y:/4^*7y:/80>*lIS:i& 

10 0 4 7] irfW^fy^ (gj9lC^1-«t5 

in, l , L l <D/h«tf 1 , 'J>^ 

«£§8#?/k P 2 , 'hfittH L 2 <0/hff« 2 , /h 

®«BB*&/SPzs /J^I««L*teJ:8/J^WHX*-C©# 

[004 8] i) fcfc* ^7^10 (sio) icii 

r. :t^y-S^ii<Vm i n = Vma x tR)6 
■r«o BP*>. l«y MifcttSfttav^^-^IMB 

-y»IBI*VmB x ^ybtfc *7^S? 

[0 0 4 9] j) ^fy^ll (Sll)t 

OttNMI (M=l) srs^-r^o 

[0 0 5 0] k) 870^^1 2 (S 1 2) *C5S 
[0 0 5 1 ] 1) ^7^13 (S13) 
«*tttt»*"CAV\ ftoT, £»y h(CO^T, n 

-&ttffiL-ct>&^u My hrfctattattUSfc 

[0 0 5 2] m) 77y/l 4 (S 1 4) .T\ My K 

V 1 =W1/T 1 = (L 1 + L 
V2=W2/T2 

= (L2 + L3 + L4 + L 
Vx=WX/TX= (LX+L 
q) ^^18 (SI 8) -CIl, Jt^7^T*6 
fcMy hM^WfilSVM^, ft/J^WiftV 
mi n±9/h*V^^5***r«>fi'S. »»3S*VM* 
Vmini^hifV^tt, *&y-f\ 9 ICS*, Vm 
i nOttfrtOSSXttU ^7^2 Olciitfo 
[0 0 6 0] r) ^7^19 (S 1 9) -Ctt, ftfcii 

[0 0 6 1 ] s) 77^2 0 (S 2 0) Tit. My 
Tsy-y-fX 2-^7^2 1 *-COte«M»9iES*l 

a 0 £©*9«ua«.fc!K #7u-^««r^^s 



v V 2 tt, SMfe/h««Sr/h««2 > /hffi«8*a»»«r4 £ 

[0 0 5 3] n) 77^15 (S 1 5) "C, My h 
MOttWMnTMfcBffi+S. w^tt, 
7 -CgLfcti Lfc^/hWKSOJtliWIIII^-* * « wctt* 
•T^o IP*>* B9 9 lc*1-*SSJS«)«ll'Cf4, MyM 
(OfllB«fHlT 1 fi, ft5CC#fte>*i5. 

[00 54] 

T 1 (My b 1<0T) =Iti (i =1, 2) 
HUH-, My H2 0jtiB«pnT2, MyhXCDffiM 

[0 0 5 5] 

T2 (Myb2^>T) =2t i (i =1~5) 
TX (M.y hXc^T) =Zti (i =x, y, z) 
*fc, T2tt, HMyHcS»SrlD*fc»*J:9*» 

[0056] T2=Tl-tl+t3 + t4+t6 
o) 77>^1 6 (S 1 6) T\ My }>MO<gWM£ 

[0 0 5 7] p) 77^17 (S 1 7) Ttt> *xy 
^1 5T*ftfc«tHI«flBTMi:^^y^l 6"C#»fc3. 

to5«:9gttii-s, 

[0 0 5 8] VM=WM/TM 

2x any hXM«ft»»afiVK V2, Vitt, 

[0 0 5 9] 

2)/(tHt2) 

5) / (t 2 + t 3+ t 4 + t 5) 
Y + LZ) / (tx+ty+tz) 

tb^SVm i ndS*»btt5. My h<D§8*&ffi«Q* s 

2 2 Utfttr , 

[0 0 6 2] t) ^7y7 P 2 2m 
[0 0 6 3] u) ^7 5/^2 3X11 

f *Nf + 1K:»#**."C, 77^2-77^2 3 
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[0 0 6 4] Ki©^7 y ^ftbhSft^ U-A* 
K5HNU #/J«*«>OTn»Bfc^* lfloJSS*- 
■fe h 9 y^fflT bri: ^- A©tt4Kfe£lcS*f h 

BUnWBfcttS. 
[0 0 6 5] *fc, ^y-i^WW*IHmc|8L-CHL, 

So 

[0066] ia-ra-ito^^-^tbaaofts* 
j^»cfEc-C3vtr»-^ (cpu) 4 0-cR*mu 

[00 6 7] (*^-^#8)5£&ft£#ifc 2 ) Rfc* * 
[0 0 6 8] HlOtt, *lcftfJLfcTJ»*# 

Visits vf--A^ri06rife«r*i-t>«)-c»> 9, Hi i 

tt, d|r^9>#lf— A^ni^ai^i/a V#^l£*5tt£ ^ 
fc |B 2 Ts<-?**m*&ttX If- A«r&* 

[0 0 6 9] ^»»iS*0*3E*& 

So 

[0 0 7 0] ife1\ /httttNa-COJE 

Ik*, /jf«N a -cojejetr— Ai/a y ^iPm, 

^ 3 — j-^y 7tr— Ai/g y K =A»tT-Ai/Hy 



byi; f-Attfift^^/cfe^-fe h 9 y^*IBT s 

[0 0 7 1] 5:1c, 7f-^7 5 (S 7 5) "C\ lflO 
Jg#tf-A©S/a y McE1-$ltW*lin*r, MAX (T 
bnu Ts) O^iD^^So IP*>> tr-^*«l-S-f 

•fe MJ >^FflT s SrJtttU wfjxa** 9*v^*tr« 

BWNfcMAX (Tbc. Ts) ±!K l«^ftr^ 
-A^g y HcBi-6»li«rlB«rMAX (Tby, T 
s) ©*ifl*n«x#»a. 
[0 0 7 2] rcO^ N ^'^76^ TE*i9^« 
#N a tWJSW^fS t N a SrtfS-fSo 
[0 0 7 3] tNa=Nm*MAX (Tbm, Ts) + 
Nc*MAX (Tbc. Ts) +Ny *MAX (T b 
y, Ts) 

«tMJyWI4:Tbm<Ts, Tbc>Ts. T 
by >T s t-tZk, 3-tt5 7, Hft^tr-^-Ci/ 

fc^oT, CO»&0/h««Na7?(D»pW*IBtNa 
I2> 

tNa=Nm*Ts+Nc *Tbc+Ny*Tby 
[0 0 7 4] 4*3, ±»JC»B»IBO|fcta*ifeTW:, 4 
4iio=-tt9 70fiJIt h 9 ^^«plBtt*n*lx 
rt>J:v\ 

[0 0 7 5] :5tt, nec^ryyi^f ^ 

B#IBtNa*jmi$*xSo *<0flL ^7^10^7 

[0076] 4*5, ±.mtz>n&<w&Wifc&\iz>ffimtif 
m<o&m*mz&^x, t^-f-^K* (no 

-^K^O*tti*»l*IB (NfxTm) ^ 

b^ft*:±^^I , S^**^*H^ 1 N a 

fc. **T*ftbix*WplBt f Na«r»H«plB*rfflV^ 

[0077] t f Na=tNa+Nf *Tm 
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[0 0 7 8] EA-b, *»WCO^-C3llfi<OJgffi«c£<5V^ 
[0 0 7 9] 

*5 ct XI = ^ If 3. - * *5 <fc I? a >- K 9 :x - * gE * ffi 9 ^1 m 4 

[0 0 8 0] Sfetc, /h«*rt<DiSii«FlBO*Ell^lP 

SIR3S<D»£*r«>»!l U J: 9 jEfcfc*^-^!**© 
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